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Summary
Revised tropospheric lidar ratios

| Definition of a new aerosol type — ‘dusty marine’.
"« Definition of elevated layers

« Definition of fringes and implementation of the Subtype
Coalescence Algorithm for AeRosol Frmges (SCAARF)

Version 4 Aerosol Tropospheric Aerosol Subtyping Flowchart
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Version 4 VFM for Aerosol Subtypes (credit: Kam-Pui Lee)
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PPTITF M A M U U ASONDUISE MAMU JASOND Thg mpn’rhs of maxi.murr.\ Asian dust The aerosol subtyping algorithm classifies aerosol layers as smoke if they are elevated.
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the surface amongst other thickness and top altitude requirements. We have revised the
definition of "elevated” in Version 4 to identify layers whose tops are elevated beyond
the surface-attached boundary layer. Furthermore, “fringes” of aerosol plumes that are
' detected at 20 km or 80 km horizontal resolution at the plume base tend to be often
misclassified. These fringes are detected at coarse resolution due to overlying
i attenuation and subsequent aerosol subtyping may not be as reliable as that of the
\ g adjacent higher-resolution layers overhead. SCAARF re-classifies the aerosol subtype of
~ ™ these lower fringes to the dominant subtype of the adjacent overlying layers. Below are
| examples of before and after application of these algorithms which show these
enhancements.
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4 b. Definition of fringes and implementation of the Subtype
Coalescence Algorithm for AeRosol Frmges (SCAARF) .)

Only 20 km and 80 km resolution aerosol layers are fringes.
*1* Fringes must be adjacent to aerosol layers overhead at higher resolutions.
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Summary
Version 4 includes several enhancements to the subtyping algorithm. These include:
| (a)The definition of a dusty marine type to account for a significant fraction of
- ) layers previous misclassified as polluted continental
(b)The implementation of new elevated layer that will provide be’r’rer es’nma‘res of
above cloud smoke aerosol distributions |
g (c)The implementation of SCAARF to reclassify the aerosol subtype of lower fringes

py— Note The elevated mdrinhe to the dominant subtype of the adjacent overlying layers. This will significantly
3 layers in (a) more plausibly reduce instances of striping (piano effect) and aerosol type distributions within
_2 classified as smoke in (b) | and above the boundary lgyers -, |
\  (d)Enhanced lidar ratios reflecting tecent understanding
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